Detailed studies on the lichen genus Porina in Macaronesia have led to a reappraisal of the genuine identity of Porina atlantica (Erichsen) P. M. Jørg., a characteristic species that has previously been confused with P. guaranitica, P. heterospora, P. nucula, P. mastoidea or P. rhodostoma in the literature, and is here reported from Madeira, the Canary Islands, Ireland, France and Portugal. Two new species are described: P. effilata Brand & Sérus. sp. nov. (known from Madeira, the Canary Islands, Great Britain, Ireland and Portugal) and P. ocoteae Brand & Sérus. sp. nov. (restricted to La Palma, Canary Islands, and São Jorge in the Azores). Porina leptospora Nyl. is recognized at the species level, and P. isidiata Kalb & Hafellner is reduced into synonymy with P. atlantica. A key to all known species of Porina in Macaronesia is provided.
Introduction
The checklist of lichens occurring in Macaronesia (Hafellner 1995 (Hafellner , 1999 (Hafellner , 2002 reflects the confusion of authors with regard to the identity of several species of Porina in the archipelagos. For example, Hafellner (1995: 74) suspected that earlier reports of P. mastoidea (Ach.) A. Massal. and P. nucula Ach. referred to P. isidiata Kalb & Hafellner; he accepted P. guaranitica Malme as a distinct species, with P. heterospora (Fink) R. C. Harris as a synonym. For the same group of species, Etayo (1998: 100-101) and McCarthy (2003: 21) accepted only one species, viz. P. atlantica (Erichsen) P. M. Jørg., with P. guaranitica and P. heterospora as synonyms.
As we now have large collections of Porina from Madeira and the Canary Islands as well as some from the Azores, we are able to produce a more detailed taxonomic account of the species present. The large amount of additional relevant data now available (Harris 1995; Lücking & Vězda 1998; McCarthy, 1993 McCarthy, , 2000 McCarthy, , 2001 McCarthy, , 2003 was also critical for this study.
The generic concept
Almost simultaneously, Harris (1995) and Kalb & Hafellner (1995) introduced new generic concepts within the Porinaceae (the valid name for the family since the typification of Porina Müll. Arg. with P. nucula Ach.; see McCarthy 2003: 8) , including revisions of the circumscription of the wellknown genus Porina. The two taxonomic circumscriptions are not consistent with each other and neither has received wide support (see McCarthy & Malcolm 1997 for a discussion), although the genus Pseudosagedia (Müll. Arg.) M. Choisy, resurrected by Kalb & Hafellner (1995) , is now used in several European checklists. The purpose of this paper is to examine the species present in Macaronesia, and, to some extent, those also present in Western Europe and is thus species-dedicated. We have therefore adopted a conservative generic concept and broad delimitation of Porina, following McCarthy (2003) . We have also suggested that the introduction of new generic concepts should take into account phylogenetic analyses based on multiple gene DNA sequences, when representative species of all groups within the family have been tested (Grube et al. 2004a; Baloch & Grube, 2006) .
Methods
This study is based on collections and observations made by the authors in Macaronesia, western Europe and several tropical regions, as well as on the examination of herbarium material borrowed from institutions and colleagues. The material was examined in tap water, in lactophenol cotton-blue (LCB; FLUKA Chemika 61335) or in Lugol's solution (IKI; Lugol solution SIGMA L-6146). The measurements always refer to material mounted in water. The dimensions of perithecia are those of the perithecia or when present the perithecial warts (enclosing the perithecia s. str.) in herbarium specimens.
The Species
Porina atlantica (Erichsen) P. M. Jørg. ( Figs 1A & B , 3A-D, 7A) Thallus epiphloeodal, rather thick (c. 0·5 mm) and strongly appressed and adherent to the bark, occasionally overgrowing liverworts and mosses, very rare on rocks, usually not shiny, dark green to pale greyish, in herbarium specimens usually pale with an orange or pinkish tinge, when fresh and alive typically orange-brown to vivid green, rugose to verrucose, sometimes irregularly wrinkled, typically with oxalate crystals deposited in globose agglomerations inside the thallus (crystallocumuli sensu Hafellner & Kalb 1995: 163-164) , which can usually be seen as translucent dots under high magnification, without a prothallus. Isidia absent or locally developed on parts of thalli, or abundant and covering large parts of thalli, simple to coralloid, cylindrical to most commonly globose and constricted several times along their length and thus appearing moniliform, usually brittle and easily removed, concolorous with the thallus or paler, 0·1-0·5(-1·0) mm high.
Perithecia rare to abundant, hemispherical to subglobose, slightly but distinctly constricted at their base, rarely not, 0·5-0·9 (-1·1) mm diam., typically covered by a thallus layer containing agglomerations of oxalate crystals and thus appearing as if enclosed in a large thalline wart; ostiolar region slightly depressed, usually orange, pinkish, reddish to brownish, rarely dark brown, in young perithecia almost indistinct as the covering thallus layer has not yet got thinner so that the underlying orange involucrellum becomes visible. Involucrellum typically pale orange in section and K+ bright orange to reddish, 30-40 m thick, readily detached from the thallus covering layer in sections and separated from it by a very loose hyphal tissue around the base of mature perithecia. Excipulum pale yellow, c. 20 m thick. Paraphyses abundant, simple or rarely branched near the base, not inflated at the apices, c. 1·5 m thick. Asci cylindricalclavate, up to 200 20-24 m. Ascospores 8/ascus, fusiform, never tapering towards one end, straight or slightly curved, 7-9 (-13)-septate (one spore seen with 15 septa), 44-80 7-13 m, plus a distinct, 2-3 m thick perispore.
Pycnidia rare, usually immersed in the thallus with only the ostioles visible, 0·1-0·3 mm diam., with a hyaline or pale orange, K+ bright orange wall. Pycnidiospores ellipsoid, sometimes slightly tapering towards one end, hyaline, simple, 2·5-3·0 1·0-1·5 m. F 
Notes.
In Macaronesia, Porina atlantica is a distinctive species, easily recognized by its dull, verrucose thallus containing packets of oxalate crystals, large perithecia covered by a thallus layer with an orange to reddish brown periostiolar region, and 7-9(-13)septate ascospores, 44-80 7-13 m, not tapering towards one end and with a thick perispore. Quite surprisingly, it has been confused with P. effilata, newly described in this paper, and which has a non-verrucose thallus (lacking packets of oxalate crystals), smaller perithecia with a smooth or slightly tomentose surface, and ascospores typically effilate (caudate and tapering towards the proximal end), narrower [9-11(-13)septate, 68-83 7-11 m] and with a much thinner perispore. Porina atlantica comes close to P. nucula Ach., characterized by a thallus that is strongly appressed and adher-ent to the bark, verrucose, pale orange to vivid green when fresh and without a prothallus, prominent perithecia covered by a thallus layer with a slightly reddish ostiolar region and broad ascospores, 7-septate and with a thick perispore.
Porina nucula Ach. (Figs 2C, 3E & F) is the type species of the genus, but several, often confused taxa are clearly related. Their taxonomy remains to be clarified, as demonstrated by the preliminary treatment of Harris (1995: 172-175) for Florida (USA). The lectotypification made by Harris (1995: 174) points to a species with perithecia slightly constricted at their base and with ascospores 40-52 11-14 m, with rounded ends. He further demonstrated a considerable variation in ascospore size and septation in the same group, under the informal ''sp. 674'' [ascospores narrower, with pointed ends, 42-53(-61) (7-) 8-11(-12) m], ''sp. 6'' [ascospores with ends pointed, evenly tapering at both ends, 60-75 10-13(-15) m; perithecial warts large, c. 0·6 mm in diam.], and ''sp. 30308'' (ascospores 25-33 5-6 m; perithecial warts small, c. 0·3 mm in diam.). The matter is indeed unresolved, and our own experience with tropical material confirms that a great deal of variation is present and that further taxa are most probably involved. We therefore decided to adopt the ''finely cut'' circumscription of Harris (1995: 174) and Lücking & Vězda (1998: 213-214 McCarthy (1994: 400; 2001: 140) is broader and would question the circumscription adopted here for P. atlantica. Until more data become available from tropical areas, we distinguish these two species mainly by the size of the perithecia: in P. altantica, as circumscribed here, mature perithecia are 0·5-0·9(-1·1) mm in diameter, while they never exceed 0·7 mm in P. nucula. Within the populations here assigned to P. atlantica, septation and size of ascospores can vary considerably: several specimens from Macaronesia and Ireland ( Fig. 3A & B ) consistently have 7-septate ascospores measuring 44-60 7-11 m, while in others the spores are more septate and longer. The most divergent specimens are 'Madeira, Chão da Ribeira, vii 2003, E. Sérusiaux s. n.' which has 9-13-septate ascospores measuring 60-71 10-13 m (Fig. 3C ), and 'SW France, Ste Engrâce, P. van den Boom 12821' which has 9-11(-15)-septate ascospores measuring 72-80 11-13 m ( Fig. 3D ). As the variation covers the whole distributional range (as studied in this paper) of the species and is not correlated with any other characters, it has been included in the general description provided above.
Examination of the species names formerly used for the species in the area of study . Tavares (1952: 320) used the name ''Porina mastoidea (Ach.) Mass.'' for specimens of this species collected in Madeira, although he had not seen the type. However, he did examine the type of Ocellularia atlantica Erichsen, described from Tenerife, and he was ''inclined to think that the Tenerife lichen is only a variant of Porina mastoidea''. The description provided by Erichsen (1926: 276) reads as follows: ''Thallus (. . .) verruculoso-inaequalis, interdum aliquid rimosus, (. . .) . Apothecia solitaria in verrucis. Verrucae fertiles subglobosae, basi non constrictae, numerosae sed non confertae, 0·6-1 mm latae. (. . .) Sporae octonae, decoloratae, fusiformes, 5-11 septatae, 0·062-70 mm longae et 0·018-21 mm crassae, episporio 0·003-4 mm crasso.'' It is a rather accurate description of the taxon dealt with here. Although the type collection was not available for this study, we accept this epithet.
Porina mastoidea (Ach.) Müll. Arg. is a different species with a rather smooth, shiny, thick thallus which readily peels and becomes detached from the substratum, and forms bullate portions, with a welldeveloped black prothallus. Its perithecia are usually applanate and rarely constricted at their base, typically have a conspicuous black ostiole, and the ascospores are 7-septate, 32-66 6-13 m, with a 1·5-3·5 m thick perispore (ascospore characters following McCarthy 2001: 137; Figs 2B, 4A & B). Although the ascospores are quite similar to those of P. nucula and P. atlantica, P. mastoidea probably belongs to a different taxonomic group, which corresponds to Clathroporina Müll. Arg. sensu Harris (1995: 171-172) . Porina africana Müll. Arg., P. tetracerae (Ach.) Müll. Arg. and P. ocoteae Brand & Sérus., newly described in this paper, also belong to that latter group.
No material of P. atlantica was available to Swinscow when he published his outstanding revision of the genus in the British Isles (Swinscow 1962) : indeed, both collections he mentioned under P. nucula Ach. from Ireland belong to P. effilata (pp. 47-49 ; both collections seen in BM: Aug. 1935, D. A. Jones s. n. and June 26, 1961 
The drawings of ascospores (within the ascus or standing alone) in Swinscow's fig. 12 are typical for P. effilata, but his section of a perithecium is misleading as well as part of his description of the perithecial wall: indeed, he records that perithecia are ''largely covered by a thalline layer'' and adds the puzzling ''loculi containing plaques of refractile material sometimes present in thalline covering layer''. This is never the case with P. effilata nor in the material from Ireland he had at hand. We suggest that Swinscow had extracted these data on the perithecia from other specimens he had examined, apparently from tropical areas and belonging to the genuine P. nucula or other species, possibly the genuine P. heterospora [see his sentence (p. 48): ''The description is based on the examination of five specimens from the southern United States of America, two from Cuba, and three from south-west Ireland'']. He may have seen caudate and multi-septate ascospores from material belonging to P. heterospora from the US ( Fig. 4C -E) and these are indeed close to the Irish material of P. effilata he had on his table. The drawing of the perithecial section in Swinscow's fig. 12 is a further clue to the confusion of species as the ascospores it contains are not at all caudate and mostly 7-septate, and thus cannot belong to either of the Irish specimens he was studying. This mixture of data is suspected to be the source of the confusion for further workers examining material of P. atlantica and P. effilata. Swinscow (1962: 47-49) assigned the two collections from Ireland he was studying to P. nucula Ach., a widespread pantropical species (McCarthy 2003: 73-74) . The differentiation of this species from P. atlantica is quite difficult and has been discussed above, the main conspicuous difference being the size of mature perithecia.
The use of the epithet nucula was accepted by Poelt & Vězda (1977: 195, 201) for ''Ireland and Portugal'' and by Champion (1976: 30) for a collection from ''Anaga'' on Tenerife in the Canary Islands. Both P. atlantica and P. effilata are now recognized in Ireland and Portugal, while only P. atlantica is known in the Sierra de Anaga in Tenerife.
Following the suggestion by Harris (1975: 173) , the name P. heterospora (Fink) R. C. Harris (=''P. nucula auct. brit., non Ach.'') was adopted in the The Lichen Flora of Great Britain and Ireland (Purvis et al. 1992: 491) . However, it is clear from the description provided that the authors of the Flora were working with material of both P. atlantica and P. effilata. Indeed, meanwhile P. atlantica had been found in SW Ireland (collections made in 1982 by P. W. James and P. M. Jørgensen) and its conspicuous and large perithecia were noted by these lichenologists. The description of thallus and perithecia published in Purvis et al. (1992) reads as follows and was clearly inspired by Swinscow's drawing (1962: 47) : ''Thallus (. . .) coarsely granular to verrucose, sometimes corrugate-wrinkled. Perithecia 0·5-0·9 mm diam., (. . .) largely covered by a thalline exciple containing locules with plaque-like crystals, immersed in thalline warts with only apex exposed''; it perfectly matches P. atlantica. The description of ascospores (''Ascospores 40-80 8-12 m, 7-14-septate, fusiform-clavate'') refers to P. effilata and was also inspired by Swinscow's drawing.
The epithet heterospora was introduced in the lichen flora of Macaronesia by González et al. (1990: 106) for Tenerife and by Kalb & Hafellner (1992: 82) for Madeira. The area studied by González et al. is a part of the Sierra de Anaga where P. atlantica occurs, and the species is also common in all laurel forests of Madeira. Kalb & Hafellner (1992: 83) described P. isidiata Kalb & Hafellner as the isidiate counterpart of specimens they referred to P. heterospora but are obviously identical with P. atlantica. We suggest that P. isidiata is merely a form of P. atlantica of no taxonomic value. Isidiate specimens of P. atlantica have been observed in all localities sampled in Macaronesia, as well as in European material. The isidia are globose to cylindrical and sometimes form coralloid proliferations on the thallus surface; they can be sparse and present only on parts of the thalli and seem to develop into coralloid outgrowths in specimens under stress. The distinction between abnormal outgrowths of the photobiont and genuine isidia in Porina is a difficult matter: the experience of McCarthy (1993: 16) suggests ''these structures are manifestations of rampant growth by the photobiont'', an opinion shared by Harris (1995: 171) . However, the latter author described the new Clathroporina isidiifera on the basis for example of its ''true isidia, constricted at the base with an organization similar to that of the thallus''. It can indeed be suggested that two different types of ''isidia'' can be found in the genus, one being genuine isidia and acting as diaspores, and the other being ''adaptations to enhance gas exchange in a permanently humid environment'' (Grube et al. 2004b (Grube et al. : 1161 . A similar situation is found within populations of another species found mainly in La Palma (P. ocoteae; see below): many individuals do not produce such isidioid outgrowths, but those in apparently stressed conditions or growing in less suitable habitats do produce them; moreover, such thalli do not produce perithecia. In these cases (isidioid thalli in P. atlantica and P. ocoteae), we are convinced that the production of ''isidia'' does not represent a diagnostic criterion for taxonomic purposes. Otherwise, the collections referred to P. isidiata are identical with P. atlantica. Jørgensen (2000a) examined the type of Ocellularia atlantica Erichsen and found it to be identical with the populations named P. heterospora ''distributed from SW Ireland to Macaronesia''. The photograph provided of the type clearly indicates that it represents the species dealt with here as P. atlantica. However, the only collection made by Jørgensen in SW Ireland and with a handwritten identification label as P. atlantica seen by us (P. M. Jørgensen no. 9121 , BG!) is typical P. effilata. He also examined (Jørgensen 2000b ) an isidiate specimen he also had collected in SW Ireland during the same field trip in 1982 (P. M. Jørgensen no. 9126 , BG!) and accepted the epithet isidiata for it. This specimen has a few isidia and definitely belongs to the isidiate form of P. atlantica. In his revision of the saxicolous Porina in the Southern Hemisphere, McCarthy (1993: 49) reduced P. heterospora (Fink) R. C. Harris into synonymy with P. guaranitica Malme, described from rocks in Paraguay. This opinion was adopted by van den Boom et al. (1995: 278) for a collection from SW France, but was questioned by Harris (1995: 173) . McCarthy (2003: 21) confirmed this view in his remarkable Catalogue of the Porinaceae, and further accepted the older epithet atlantica for the species. We believe that McCarthy adopted a broad species concept for this group, which includes P. guaranitica from S America, the P. heterospora group as studied in detail by Harris (1995: 172-175) for the south-eastern United States, P. atlantica as circumscribed here and the newly described P. effilata.
The type collection of P. guaranitica has been examined (Paraguay, Paraguaría, on basalt, 27 vi 1893, G. O. A. Malme 1469, S-lectotype) . It grows on rock, its perithecia (immersed in thalline verrucae; see McCarthy 1993: 50, fig. 50 ) do not exceed 0·5 mm in diam. and have a pale orange periostiolar region; its ascospores are elongate-fusiform, slightly but distinctly tapering towards one end, 10-16-septate, 74-87 9-10 m (plus a perispore 2 m thick; Fig. 2A, 5A) . Harris (1995: 173) also saw the type but gave different data on spore septation and size: .9·5 septaZ and 57-71 m long for ten spores examined. The specimens named P. atlantica here usually have larger perithecia with a larger and darker periostiolar region, and ascospores usually with fewer septa, and never tapering towards one end. Although we have not studied any other specimen from South America, we suggest that these differences might be worth recognition at the species rank. However, even if the populations from South America are to be considered as conspecific with those from Macaronesia, atlantica is the older epithet and can be used for the populations found in Macaronesia and Western Europe.
In his study of the Trichotheliaceae from Florida (USA), Harris (1995: 172-175) 
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THE LICHENOLOGIST Vol. 39 tail, (9-)11-13-septate, 85-110 12-14 m. We can confirm such a description on the basis of specimens from SE USA and Guatemala (see list below; Fig. 4C -E). Such shape, septation and size are completely different from either species dealt with here (P. atlantica or P. effilata) and the epithet heterospora can thus be excluded from the flora of Europe and Macaronesia. Porina heterospora is said (Harris 1995: 173) to be common in the southern coastal plain of SE USA, as well as Cuba and Venezuela.
McCarthy & Malcolm (1996: 549) introduced the epithet ''aff. rubrostoma Müll. Arg.'' (a mispelling of rhodostoma Müll. Arg.) for a collection from Tenerife (Las Montañ as de Anaga). The corresponding specimen has not been examined but we assume it belongs to P. atlantica, as two specimens have been seen from the very same area in Tenerife. McCarthy (2003: 84) has also used the epithet rhodostoma for the specimen from SW Ireland named isidiata by Jørgensen (2000b) , which we here refer to P. atlantica (see above). The epithet now appears in the Checklist of Great Britain and Ireland (Coppins 2002: 47 ; see also http:// users.argonet.co.uk/users/jmgray/ checklist.html, visited on Dec. 29th, 2004 , no longer in use and replaced by http:// www.thebls.org.uk/checklist.html#P, visited on July 31th, 2006). Besides the type collection and these other two specimens, P. rhodostoma has never been cited elsewhere in the literature (McCarthy 2003: 84) .
The type collection of P. rhodostoma was also examined (Cuba, C. Wright ''Ser. II, 539, G-holotype). It grows on bark, has a rugulose to verrucose thallus, large and rather flattened perithecia immersed in thallus verrucae (up to 0·8 mm diam.), with a conspicuous, large, typically dark red (dark red to red-brown) periostiolar region. The original description states that the ascospores are ''fusiformes, 65-80 m longae et 10-12 m latae, 7-11-septatae, loculi 2 intermedii reliquis longiores''. Two perithecia have been sectioned and the ascospores found outside the asci are rather badly preserved; they are largely fusiform, with rounded ends, not tapering towards one end, 5-9-septate, 41-64 13-17 m (plus a 3 m thick perispore; Fig. 5B ). We have seen no collection from Macaronesia that could match such characteristics.
A healthy, recently collected specimen from Dominica, West Indies ( Fig. 2D; see  below) , is referred to the same species; its thallus and perithecia are identical, its ascospores have the same shape but are 11-13-septate and measure 74-89 21-26 m (plus a 2-3 m thick perispore; Fig. 5C ). If further collections can confirm these observations, it would mean that the ascospores studied in the type are not yet fully mature. We suggest that these two collections represent a different taxon from P. atlantica, differing mainly by the typically dark red and large periostiolar region and by the size and septation of the ascospores.
Ecology and distribution. Porina atlantica
occurs in all stands of the laurisilva studied in Madeira (where it can be common) and the Canary Islands; so far, no specimens have been collected in the Azores. It usually grows on bark in rather shaded places and has been recorded on basalt boulders in La Palma, inside well-preserved laurisilva where the species is rather common on trees. It is also known from several localities along the Atlantic coast of western Europe where it seems to be very rare: SW Ireland in two localities, France (Brittany and the western Pyrenees), and Portugal (Sintra). In Brittany, the thallus of the only collection available is typical (isidioid outgrowths are also present), but no mature perithecia could be seen. It must also be noted that all European localities are well-known for their well-developed lichen flora comprising several typical atlantic species. Thallus mainly epiphloeodal, able to overgrow corticolous liverworts and mosses, crustose and rather thin, green to dark green or pale beige and pinkish, sometimes with a tinge of blue, rather matt, rarely shiny, not containing large oxalate crystals, without a prothallus. Isidia very rare (seen only on parts of thalli in a few collections from Ireland), simple, almost globose, c. 0·1 mm high, not glossy and usually almost powdery, easily detached from the thallus.
Perithecia rare or abundant, at first immersed in the thallus and occasionally remaining so for a long time (and therefore hardly visible), or protuberant and sessile, not included in thallus-dominated verrucae, sometimes remaining hidden in cracks of the bark or under bryophytes, subglobose, 0·3-0·45(-0·5) mm diam.; perithecia initially covered by a thin, greenish thallus layer that can remain for a long time around the base, pale orange to orange, sometimes pinkish, rarely almost translucent, K+ bright orange to deep red, sometimes distinctly and finely greyish-whitish tomentose in the upper half, rarely slightly verruculose, with a central ostiole appearing as a pale or translucent dot or as a hole. Involucrellum well-developed, especially in upper parts, separated from the excipulum in old and overmature perithecia, especially near the base, c. 20-25 m thick. Excipulum pale orange, c. 15-20 m thick. Paraphyses usually abundant, simple or rarely branched near the base, not inflated at the apices, 1-1·5 m thick. Asci cylindricalclavate, up to 180 20 m when fully mature. Ascospores 8/ascus, narrowly fusiform, slightly but distinctly inflated in the upper half and tapering towards the proximal end, straight or usually slightly curved, (7-)9-11(-13)-septate, (65-)68-83(-85) 7-11 m, with a thin but distinct perispore.
Pycnidia very rare, immersed in the thallus with only the ostioles visible, 0·1-0·2 mm diam., with a pale orange, K+ bright orange wall. Pycnidiospores cylindrical, straight or slightly curved, with rounded ends, hyaline, simple, 15-17(-18) c. 1 m.
Notes.
This new species is easily distinguished by its pale orange, sometimes pinkish, and rather small perithecia, not included in thallus warts (albeit sometimes remaining immersed in the thallus and thus hardly visible, or sometimes covered by a thin thallus layer in young stages that can remain around their base), sometimes with a distinct tomentum in their upper half, and by its long, distinctly tapering, mainly 9-11septate ascospores. Its thallus never contains agglomerations of large oxalate crystals. It does not belong to the same group as P. atlantica with which it has been confused; we suggest it comes close or even belongs to Segestria Fr. sensu Harris (1995: 175-176) or to the Porina rufula group sensu Lücking (2004: 410, 416-417) .
No close relative has been found in the literature. Porina sylvatica McCarthy & Kantvilas, known from SE Australia (McCarthy & Kantvilas 1993: 144-145) , has larger (0·43-0·72 mm diam.), smooth and orange-brown to reddish brown perithecia and its ascospores are narrower (6·5-9·5 m), not tapering towards their proximal ends. Porina speciosa McCarthy & Malcolm, from New Zealand (McCarthy & Malcolm 1996) , has larger (0·56-1·01 mm diam.), smooth perithecia and much larger ascospores (65-122 15-22 m) with a thick perispore.
As explained above under P. atlantica, Porina effilata has been mentioned in the European literature under many different epithets: P. nucula (Swinscow 1962: 47-49) , P. heterospora (Purvis et al. 1992 : 491), P. guaranitica (McCarthy 1993: 49-54) , and P. atlantica (Jørgensen 2000a) . None of these epithets match this species. The most obvious difference between all these species and P. effilata is the presence of large oxalate crystals (crystallocumuli) in their thalli and in the thallus layer covering the perithecia; indeed, all these species belong to Porina s. str. sensu Harris (1995: 170, 172-175) or to the Porina nucula group sensu Lücking (2004: 410-412) . However, the perithecia of P. effilata can reach full maturity (i.e. producing mature ascospores) while still deeply immersed in the thallus, and thus with only their upper part visible; even when sessile and subglobose, their bases can still be covered by a thin thallus layer; these two features can be confusing. Moreover, the long and tapering ascospores of both P. guaranitica and P. heterospora are quite similar to those of P. effilata and we suspect that Swinscow (1962: 47-49) had been confused by such a strong convergence.
In the field, Porina effilata can be confused with Belonia lumbrispora Etayo (Etayo 1996) with which it often grows in the Canary Islands. The perithecia of the latter are however slightly smaller, more yellowish or orange and are not pilose. Examination under the microscope immediately confirms that Belonia has a hamathecium filled with yellow oily droplets and ascospores that are multiseptate (40-55 septa), filiform, flexuose, very narrow, and measuring 125-160 3-4 m.
The specimens from Macaronesia differ somewhat from those from the British Isles, mainly Ireland. All major characters that are diagnostic for the species are shared by both populations, but there are slight but significant differences in the size of perithecia and ascospores. This matter has not been studied in detail but can be demonstrated by the following comparison: A. M. Brand 13302 (hb Brand) from La Palma (Canary Islands) has perithecia always distinctly pilose, 0·4-0·5 mm diam., and ascospores (60-)62-70·8-81(-85) m long (n=22) (Fig. 6B) , while the collection by P. W. James, coll. 11 viii 1966 (BM) from Glengarriff, West Cork, Ireland, has smooth or rarely pilose perithecia, 0·5-0·6 mm diam., and ascospores (76-)80-87·6-94 (-104) m (n=16) (Fig. 6C) . Ascospores have been measured in standard conditions (mounted in water; only those expelled from asci under gentle pressure measured). We would not be surprised that future studies, based on more detailed analysis of the variation (including molecular techniques), might indicate two different taxa are involved.
Ecology and distribution. Porina effilata has been found in Madeira and in the Canary Islands (Tenerife, Gomera and La Palma), always in rather preserved stands of the laurisilva where it can grow on bark as well as on twigs. It is rare but, as it is an inconspicuous species, it may have been overlooked. It is also known from SW Ireland, Wales, and N Devon in England, where it is also quite rare and grows on old, mossy bark of Quercus, usually at the base of the trees, in highly preserved and humid localities. Both collections from Wales and one from Ireland are from bryophytes growing over rocks in sheltered conditions, and thus represent the only localities where P. effilata is not corticolous; one of them is the type locality of the recently described Biatora britannica Printzen, Lumbsch & Orange (Printzen et al. 2001 ). An additional locality is known in Portugal in the famous locality at the monastery of Sintra where the species is found in much more artificial conditions (bole of Cupressus in parkland). , 280 m, 2001 .
Selected specimens examined for Porina borreri:
Belgium: prov. Namur: 1·2 km S of Furfooz, Parc national de Haute Recène, S-exposed slope, on big Acer, 160 m, 1993, P. van 
(Figs 1E & F, 6D & E, 7C)
Thallus epiphloeodal, able to overgrow liverworts and mosses growing on the bark, very rarely (one specimen seen) on basaltic rock at the base of a tree on which the species was abundant, crustose, shiny green to grey-brown, or sometimes pale brownish or olive-grey, usually maculate with black irregular patches, adherent to the bark but frequently forming bullate portions, bulges or ridges, and thus appearing to peel off from the bark, locally with oxalate crystals deposited in globose or irregular masses (crystallocumuli sensu Hafellner & Kalb 1995: 163-164) ; prothallus almost always present, to 0·5 mm wide, black or bluish black, sometimes covered by a thin, white and conspicuous hyphal layer that can give the prothallus a fibrous or cottony appearance. Isidia locally present, sometimes common, especially on thalli without perithecia and on apparently stressed specimens, simple or coralloid, shiny or with an eroded surface, sometimes globose and constricted several times along their length, brittle and easily removed, concolorous with the thallus or paler, 0·1-1·0 mm high.
Perithecia abundant or absent, especially absent on thalli with well-developed isidia, hemispherical to subglobose, very rarely constricted at the base, 0·5-0·6(-0·7) mm diam., typically covered by a thallus layer containing masses of oxalate crystals and thus appearing as included in a large thallus wart; ostiolar region slightly depressed or not, concolorous with the thallus or pale orange to reddish, sometimes brownish. Involucrellum typically pale orange and K+ Perithecia never ''pure'' black, always with a reddish tinge, always constricted at the base .
3(2)
Perithecia 0·2-0·3 mm diam., subglobose or almost so, brownish red, at least when young partly covered by hyphal tissue; algal cells typically present in a layer between the inner and outer walls of the perithecium . Thallus never bluish grey (in P. ocoteae, a bluish grey prothallus is present, and in P. effilata, the thallus can sometimes have a bluish tinge) and never with isidia terminated with hyaline 'hairs' . . 6 Perithecia never black or almost so, ostiolar region sometimes dark brown or rarely blackish . [on trees; probably rare in Macaronesia: only reported from Tenerife by Gil González et al. (1990: 106) and La Palma by Etayo (1996: 156) ; a single collection from La Palma, Los Tilos seen by us. The reports of P. chlorotica on trees in Tenerife by Champion (1976: 30) and Gomera by Etayo (1998: 102 ) may refer to this species] Ascospores 7-septate, almost cylindrical and always exceeding 20 m in length . [on trees; specimens seen by us from La Palma and Tenerife in the Canary Islands and São Miguel in the Azores; reports of P. borreri from Madeira (Kalb & Hafellner 1992: 81-82) and La Palma (Etayo 1996: 156 ) not checked but assumed to represent this species] 7(5)
Perithecia subglobose, 0·3-0·45(-0·5) mm diam., pale orange to orange, sometimes pinkish, sometimes distinctly and finely greyish whitish tomentose in the upper half, rarely slightly verruculose, but never containing agglomerations of oxalate crystals; ascospores narrowly fusiform, slightly but distinctly inflated in the upper half and tapering towards the proximal end, straight or most usually slightly curved, (7-)9-11(-13)-septate, (65-)68-83(-85) 7-11 m, with a thin but distinct perispore . [on bark and twigs in the laurisilva of Madeira and Gomera, La Palma and Tenerife in the Canary Islands; rare but possibly overlooked] Perithecia hemispherical to subglobose, containing agglomerations of oxalate crystals in their outer walls, always larger when mature . . . . . . . . . . . . 8 8(7) Thallus rugose to verrucose, sometimes wrinkled, sometimes with isidioid outgrowths, without a prothallus; perithecia 0·5-0·9(-1·1) mm diam.; ascospores fusiform, 7-9(-13)-septate, 44-80 7-13 m, plus a distinct, 2-3 m thick perispore . Thallus usually maculate with black irregular patches, adherent to the bark but peeling off and forming bullate portions, bulges or ridges, locally isidioid outgrowths present, sometimes common, especially on thalli without perithecia, with a black or bluish black prothallus; perithecia 0·5-0·6(-0·7) mm diam.; ascospores elongate-fusiform, 7-11(-13)-septate, (42-)44-50(-53) (3·5-)4-5 m, without a perispore . 
